1. Introduction {#sec0005}
===============

In time immemorial, man has depended on herbs as supplements for body preservation as well as therapy for several diseases \[[@bib0005],[@bib0010]\] with little or no knowledge of its toxic effect especially in developing countries like Nigeria \[[@bib0015]\]. Medicinal plants play a vital role in novel drug discovery used in modern medicines for the treatment and management of various diseases \[[@bib0020]\]. According to World Health Organisation (WHO) about 80% of the world\'s population rely on phytomedicine for the source of their healthcare \[[@bib0025],[@bib0030]\]. The interest in herbal preparation/products worldwide is fast gaining acceptance and is fuelled by the increasing cost implication of synthetic drugs and their potential adverse side effects \[[@bib0035]\]. Cytotoxicity study is a useful tool used in drug design and development for the evaluation of the biosafety characteristic of substances including plant extracts or bioactive compounds isolated from plants. Despite plants being a rich source of useful chemical compounds with different pharmacological benefits on biological systems \[[@bib0040],[@bib0045]\] some may be toxic in nature. There are some medicinal plants toxicity-associated problems such as allergic reactions, gastrointestinal irritation, haemolysis, organ damage and carcinogenicity have been reported \[[@bib0050], [@bib0055], [@bib0060]\], therefore, scientific evidence regarding the efficacy and safety of herbal products should be established before they are developed into drugs. *T.bangwensis* (African mistletoe) is a host-dependent plant belonging to the Loranthaceae family. It is also called "all heal tree, bird lime or tree of life". Traditionally, in Nigeria, the Hausas call it *Kauci (Kanchi)*, Yoruba-*Afomo onisana* and Igbo --*Apari or Awurusie*. It obtains its water and mineral nutrients from the host plant and is photosynthetically active \[[@bib0065]\]. In Nigeria and other parts of the world extracts from the leaves of *T. bangwensis* are used in the treatment and management of various ailments such as anticancer agents \[[@bib0070]\], anti-inflammatory agent and diabetes mellitus but to mention a few \[[@bib0075],[@bib0080]\]. *M.oleifera* is also called \"Drumstick tree, Horseradish tree, benzoil tree, mother's best friend or miracle tree" \[[@bib0085]\]. In Nigeria, the Hausas call it *Bagaruar maka (masar), Rimin nacara (turawa), Koraukin, Zaila, Dango, Barambo* or popularly known as *Zogale*; Yoruba -*Adagba malero, Ewe igable Ewe ile, Ewe igbale, Idagbo monoye* (tree that grows crazily), Igbo - *Odudu oyibo, Okwe oyibo, Okwe olu, Okochi egbu* (cannot be killed by drought). *M.oleifera* is a fast-growing drought-resistant and deciduous tree belonging to the Moringaceae family and possesses impressive medicinal uses with higher nutritional values \[[@bib0090]\]. *M.oleifera* has been found to be antihypertensive \[[@bib0095]\], anti-inflammatory, antimicrobial anticancer, antidiabetic and antioxidant agents \[[@bib0100]\]. Despite the natural state of these medicinal plants, previous studies provide information on the pharmacological effect of these plants, however scanty information on the safety effect of *T.bangwensis* and *M.oleifera* is known. Therefore the present study is aimed at evaluating the biosafety potentials of *T.bangwensis* and *M.oleifera* as medicinal plants for human use using *A.cepa* model.

2. Materials and methods {#sec0010}
========================

2.1. Preparation of plant materials {#sec0015}
-----------------------------------

Fresh leaves of *T.bangwensis* (Engl & K.Krause) Danser were obtained in Lagos and were botanically identified in the Department of Pharmagnosy, University of Lagos. The plant voucher number (LUH 3856) was deposited. *M.oleifera.* Lam leaves were obtained from Nigeria Police Academy, Wudil, Kano and botanically identified in the Department of Botany, Bayero University Kano and voucher number (BUH 4123) was deposited in the herbarium. The leaves of the plants were washed and air-dried for 5 days under dry climatic condition.

2.2. Extraction of plant materials {#sec0020}
----------------------------------

About 2.15 kg powdered leaves each of *T.bangwensis* and *M.oleifera* was extracted with 10 l of 100% methanol solvent using maceration method. The filtrates were then concentrated by evaporation at room temperature until a constant weight was obtained. The mass yield of methanol extract of *T.bangwensis* (MeCE 1) and *M.oleifera* (MeCE 2) were 187.5 g (8.71%) and 209.0 g (9.73%), respectively.

2.3. Solvent-partition extraction of plant extracts {#sec0025}
---------------------------------------------------

The method of Farahziela et al. \[[@bib0105]\] was adopted. The principle of operation is based on difference in density gradient. The solvent partition was carried out using three different solvent polarities such as ethylacetate, acetone and water. The solution mixture for the extraction was ethylacetate-water and acetone-water in 3:2, respectively. About 60 g of the methanol extract of *T.bangwensis* was dissolved in methanol to obtain a solution. The resulting solution was poured into the separatory funnel, shaken and allowed to stand for 2 h. The ethylacetate layer was collected, dried and labelled as ETF 1 (14.45 g). About 60 g of methanol extract of *T.bangwensis* was dissolved in methanol and was poured into the separatory funnel, shaken and allowed to stand. The acetone portion was collected, dried and labelled as ACF 1 (9.37 g). The same procedure as above was followed for *M.oleifera* and the mass yield of ethylacetate fraction (ETF 2) and acetone fraction (ACF 2) were 8.02 g and 7.45 g, respectively.

2.4. Phytochemical compound assays {#sec0030}
----------------------------------

The alkaloid content was estimated gravimetrically using the method of Harbourne \[[@bib0110]\]. Flavonoid content was estimated spectrophotometrically by the method described by Chang, et al., \[[@bib0115]\], Phenolic content was estimated spectroscopically by Folin-Ciocalteu reagent method described by Slinkard and Singleton \[[@bib0120]\]. Spectrophotoscopic estimation of tannin was based on the method of Van-Burden and Robinson \[[@bib0125]\] while Saponin content was estimated gravimetrically by the method of Obadoni and Ochuko \[[@bib0130]\].

2.5. In vitro antioxidant activity {#sec0035}
----------------------------------

The free radical scavenging activity of the methanol extracts/fractions of *T.bangwensis* and *M.oleifera* based on the scavenging of the stable 2,2-diphenyl-1-picrylhydrazyl (DPPH) free radical was estimated according to the method described by Burtis and Bucar \[[@bib0135]\] while the nitric oxide assay was determined by the method described by Alisi and Onyeze \[[@bib0140]\].

2.6. Cytotoxicity study using Allium cepa {#sec0040}
-----------------------------------------

The method of Fiskesjo \[[@bib0145]\] was followed. Onion bulbs (*Allium cepa*) were placed on a container filled with distilled water for 24 h and subsequently series of five best growing bulbs were exposed to the test solutions (10, 40, 60, 80 and 100 mg/100 mL) for 4 days in the dark and at room temperature. Distilled water was used as the control. The root tip growth lengths were then measured 24 hourly using a ruler. For chromosomal aberration evaluation, the root tips (5−7 mm) from the bulb were excised and fixed in ethanol-glacial acetic acid solution (3:1 v/v). The collected root tips were then hydrolysed in 1 N hydrochloric acid at 60 °C for 6 min and then rinsed with distilled water. The root tip was squashed in a glass slide and then stained with 2% aceto-orcein for 10 min. and covered carefully with a slide cover to avoid air bubbles. The slides were then sealed with fingernail polish. Ten slides were prepared for each concentration and the control and then viewed under a microscope with high resolution mounted on a camera. The mitotic index was then calculated.

3. Results {#sec0045}
==========

Methanol extracts/fractions of *T.bangwensis* and *M.oleifera* were extracted and phytochemical screening revealed the presence of alkaloids, flavonoids, phenolics, saponins and tannins ([Table 1](#tbl0005){ref-type="table"}).The methanol extract of *T.bangwensis* (MeCE 1) showed the most abundant alkaloid content while ethylacetate fraction of *M.oleifera* (ETF 2) showed the lowest alkaloid content. Alkaloid was not detected in the acetone fractions of *T.bangwensis* and *M.oleifera* (ACF 1 and ACF 2).The flavonoid content was high in MeCE 1, ETF 1 and MeCE 2 but low in ACF 1, ETF 2 and ACF 2.The result showed that MeCE 2 and ETF 2 possessed significant levels of phenolics compared to other samples The result also revealed that the methanol extracts/fractions of the plant species contained significant levels of saponins compared to other phytochemical compounds. From the result obtained *T.bangwensis* possessed more tannins compared to *M.oleifera*. ([Table 1](#tbl0005){ref-type="table"})Table 1Levels of phytochemical compounds in methanol extracts/fractions of *T.bangwensis* and *M. oleifera*.Table 1Extracts/FractionsAlkaloids flavonoids phenolics saponins tannins (mg/100 g) (mg/100 g) (mg/100 g) (mg/100 g) (mg/100 g)MeCE 113.08 ± 0.0527.26 ± 0.4027.98 ± 0.1451.82 ± 0.9021.93 ± 0.20ETF 112.01 ± 0.1321.41 ± 0.3029.03 ± 0.1549.45 ± 0.4619.74 ± 0.23ACF 1ND04.12 ± 0.0825.47 ± 0.1548.23 ± 0.6018.57 ± 0.20MeCE 214.01 ± 0.1525.92 ± 0.2839.93 ± 0.2654.57 ± 0.5310.43 ± 0.64ETF 210.71 ± 0.1810.23 ± 0.2836.45 ± 0.2451.51 ± 0.5706.87 ± 0.21ACF 2ND06.35 ± 0.0124.76 ± 0.1540.12 ± 0.6804.96 ± 0.16[^1]

The inhibitory activity of the methanol extracts/ fractions (IC~50~) of the plants were calculated. The DPPH result showed that ETF 1 exhibited the strongest antioxidant activity (IC~50 =~ 3.49 ± 0.04 μg/mL) compared to ascorbic acid (control) (IC~50~ = 3.75 ± 0.37 μg/mL) while the lowest antioxidant activity was observed in ACF 1 (IC~50~ = 5.84 ± 0.22 μg/mL) ([Table 2](#tbl0010){ref-type="table"}). For Nitric oxide assay, ACF 2 exhibited the highest antioxidant activity (IC~50~ = 3.28 ± 0.39 μg/mL) while the lowest antioxidant activity was observed in ACF 1 (IC~50 =~ 4.58 ± 0.87 μg/mL) ([Table 3](#tbl0015){ref-type="table"}).Table 2DPPH Antioxidant Activity of Methanol Extracts/Fractions of *T.bangwensis* and *M.oleifera.*Table 2Conc/samples25 (μg/mL) 50 (μg/mL) 100 (μg/mL) 150 (μg/mL) 200 (μg/mL) 250 (μg/mL)IC~50~ (μg/mL)Ascorbic acid42.29 ± 0.40^a^51.33 ± 0.41^a^57.36 ± 0.76^a^63.74 ± 0.30^a^71.32 ± 0.50^a^83.78 ± 0.72^a^3.75 ± 0.37^a^MeCE 120.50 ± 0.16^b^39.73 ± 0.43^b^50.93 ± 0.28^a^58.61 ± 0.24^a^63.33 ± 0.29^a^67.56 ± 0.23^b^4.47 ± 0.16^b^ETF 118.86 ± 0.45^b^41.83 ± 0.43^b^68.52 ± 0.32^a^70.20 ± 0.75^a^73.06 ± 0.60^a^79.36 ± 0.26^a^3.49 ± 0.04^a^ACF 119.96 ± 0.21^b^36.70 ± 0.17^b^39.78 ± 0.35^b^45.52 ± 0.29^b^49.07 ± 0.21^b^53.88 ± 0.19^b^5.84 ± 0.22^b^MeCE 221.17 ± 0.20^b^27.64 ± 0.40^b^50.11 ± 0.28^a^56.71 ± 1.85^a^53.31 ± 0.42b66.81 ± 0.46^b^4.52 ± 0.04^b^ETF 217.57 ± 0.31^b^40.87 ± 0.37^b^50.27 ± 0.41^a^55.15 ± 0.41^a^57.30 ± 0.75^b^58.10 ± 0.43^b^5.06 ± 0.63^b^ACF 224.60 ± 0.28^b^39.18 ± 0.37^b^59.11 ± 0.30^a^66.07 ± 0.13^a^66.87 ± 0.29^a^76.56 ± 0.21^a^4.00 ± 0.18^a^[^2]Table 3Nitric oxide Antioxidant Activity of Methanol Extracts/Fractions of *T.bangwensis* and *M. oleifera*.Table 3Conc/Samples25 (μg/mL) 50 (μg/mL) 100 (μg/mL) 150 (μg/mL) 200 (μg/mL) 250 (μg/mL)IC~50~(μg/mL)Ascorbic acid41.60 ± 0.65^a^51.27 ± 0.42^a^56.78 ± 0.50^a^63.78 ± 0.29^a^72.33 ± 0.55^a^78.27 ± 0.78^a^3.81 ± 0.83^a^MeCE 122.72 ± 0.48^b^52.55 ± 0.78^a^55.42 ± 0.21^a^72.27 ± 0.55^a^73.27 ± 0.42^a^79.33 ± 0.55^a^3.87 ± 0.54^a^ETF 129.19 ± 0.34^b^55.05 ± 0.41^a^59.70 ± 0.36^a^75.09 ± 0.21^a^81.51 ± 0.29^b^83.42 ± 0.42^a^3.56 ± 0.31^a^ACF 122.13 ± 0.27^b^39.66 ± 0.78^a^52.96 ± 0.48^a^60.35 ± 0.59^a^63.57 ± 0.49^a^67.17 ± 0.42^b^4.58 ± 0.87^b^MeCE 232.06 ± 0.69^b^48.86 ± 0.48^a^64.43 ± 0.28^b^80.33 ± 036^b^81.97 ± 0.28^b^84.34 ± 0.28^a^3.64 ± 0.67^a^ETF 232.24 ± 0.36^b^47.36 ± 0.89^a^61.93 ± 0.42^b^77.10 ± 0.48^b^79.10 ± 0.21a83.01 ± 0.42^a^3.67 ± 0.95^a^ACF 221.67 ± 0.34^b^48.86 ± 0.93^a^52.41 ± 0.42^a^69.85 ± 0.62^a^81.37 ± 0.34^b^82.69 ± 0.21^a^3.28 ± 0.39^a^[^3]

The cytotoxic effects of the methanol extracts/fractions of *T.bangwensis* and *M.oleifera* were studied using *A.cepa* model \[[@bib0115]\]. The result showed decrease in root tip growth length as concentration increased. At the highest concentration (100 mg/100 mL), MeCE 2 exhibited the highest root growth inhibition while at the lowest concentration (20 mg/100 mL) acetone fraction of *M.oleifera* (ACF 2) exhibited the highest inhibitory effect ([Table 4](#tbl0020){ref-type="table"}). [Table 5](#tbl0025){ref-type="table"}, [Table 6](#tbl0030){ref-type="table"}, showed decreased percentage mitotic index (% MI) as concentration increased. ACF 1 and ACF 2 were the lowest 5.17% and 4.95%, respectively. This indicates that acetone fractions of the plants are most cytotoxic, followed by methanol extracts MeCE 1(6.78%) and MeCE 2 (6.84%) and the lowest is ethylacetate fractions ETF 1 (7.03%) and ETF 2 (7.06%), respectively. [Table 5](#tbl0025){ref-type="table"}, [Table 6](#tbl0030){ref-type="table"}, showed significant increase in sticky chromosomes however, acetone fraction of *M.oleifera,* was significantly higher *(*ACF 2), followed by bridged and vagrant chromosomes while attached and multipolar chromosomes occurred the least. C-mitosis and Binuclear chromosomes were not observed. The percentage chromosomal aberrations for all the samples were found to be less than 4.19% at the highest concentration. The various chromosomal aberrations observed are shown in ([Fig. 2](#fig0010){ref-type="fig"}, [Fig. 3](#fig0015){ref-type="fig"}, [Fig. 4](#fig0020){ref-type="fig"}, [Fig. 5](#fig0025){ref-type="fig"}, [Fig. 6](#fig0030){ref-type="fig"}, [Fig. 7](#fig0035){ref-type="fig"}) while [Fig. 1](#fig0005){ref-type="fig"} showed normal mitotic division.Table 4Effects of Methanol Extracts/Fractions of *T.bangwensis* and *M.oleifera* on root tip growth length on *Allium cepa.*Table 4Conc/Samples20 mg/100 mL 40 mg/100 mL 60 mg/100 mL 80 mg/100 mL 100 mg/100 mLMeCE 14.80 [+]{.ul} 1.153.58 [+]{.ul} 0.553.43 [+]{.ul} 0.453.37 [+]{.ul} 0.293.07 [+]{.ul} 0.28ETF 13.98 [+]{.ul} 0.823.75 [+]{.ul} 0.903.48 [+]{.ul} 0.303.41 [+]{.ul} 0.373.30 [+]{.ul} 0.50ACF 13.41[+]{.ul} 0.283.12 [+]{.ul} 0.452.35 [+]{.ul} 0.332.17 [+]{.ul} 0.161.07 [+]{.ul} 0.30MeCE 23.42 [+]{.ul} 0.242.52 [+]{.ul} 0.231.10 [+]{.ul} 0.110.75 [+]{.ul}0.050.58 [+]{.ul} 0.11ETF 23.03 [+]{.ul} 0.342.51 [+]{.ul} 0.352.43 [+]{.ul} 0.441.65 [+]{.ul} 0.440.93 [+]{.ul} 0.25ACF 22.48[+]{.ul}0.282.17[+]{.ul}0.381.98 [+]{.ul} 0.120.83[+]{.ul}0.250.78[+]{.ul}0.16[^4][^5]Table 5Cytological effect of Methanol extracts/fractions of *T. bangwensis* at different concentrations using *Allium cepa*.Table 5Parameters/concentrationsNo of cellsPMATNo of dividing cells% MIStickyC-mitosisBridged fragmentVagrantBinucleiMultipolar anaphaseAttachedTotal CA% CAMethanolControl5003161117479.40000000000.0020 mg/100 mL48151813155110.6010088005316.4440 mg/100 mL47571512144810.119075005265.4760 mg/100 mL4693141214439.178075003234.9080 mg/\
100 mL463316810377.996056004214.54100 mg/100 mL457010912316.786054012183.94EthylacetateControl5003161117479.40000000000.0020 mg/100 mL4656151114469.899065005255.3840 mg/100 mL4593141213429.158065004235.2360 mg/100 mL4534121012388.387056002204.4280 mg/100 mL4471101211347.616075000184.03100 mg/100 mL441013108317.034054003163.63AcetoneControl5003161117479.40000000000.0020 mg/100 mL4692161115449.3810066005275.7640 mg/100 mL4633141014418.868067004255.4060 mg/100 mL4590131012357.637055003204.3680 mg/100 mL451011810296.436057000183.99100 mg/100 mL4450959235.176603500173.82[^6]Table 6Cytological effect of Methanol extracst/fractions of *M. oleifera* at different concentrations using *Allium cepa*.Table 6Parameters/concentrationsNo of cellsPMATNo of dividing cells% MIstickyC-mitosisBridged fragmentVagrantBinucleiMultipolar anaphaseAttachedTotal CA% CAMethanolControl5003161117479.40000000000.0020 mg/100 mL47222112144910.388079006306.3640 mg/100 mL4675171014469.859068004275.7860 mg/100 mL4623151013418.878046004224.7680 mg/100 mL4590141013378.068065004235.01Ethylacetate100 mg/100 mL453112810316.847045003194.19Control5003161117479.40000000000.0020 mg/100 mL4570161116439.4110077004286.1340 mg/100 mL4532141013398.618076003245.3060 mg/100 mL4471131011357.837064015235.1580 mg/100 mL441012811317.037065003214.76100 mg/100 mL439210910317.066054002173.81AcetoneControl5003161117479.40000000000.0020 mg/100 mL46502113165010.75110812004357.5340 mg/100 mL46331812144710.15100810004326.9160 mg/100 mL4592141015418.9310045013235.0180 mg/100 mL44311349276.099036012214.70100 mg/100 mL42407410214.957033003163.77[^7]Fig. 1Photomicrographs showing normal mitotic division A(1) Prophase A(2) Metaphase A(3) Anaphase A(4) Telophase.Fig. 1Fig. 2Photomicrographs showing the effect of methanol extract of *T.bangwensis* B(1) Vagrant B(2) Bridged telophase B(3) Bridged and fragmentation B(4) Attached B(5) Multipolar.Fig. 2Fig. 3Photomicrographs showing the effect of ethylacetate fraction of *T.bangwensis* C(1) Bridged C(2(Vagrant C(3) Bridged telophase. C(4) Attached C(5) Sticky.Fig. 3Fig. 4Photomicrographs showing the effect of acetone fraction of *T.bangwensis* D(1) Bridged anaphase D(2) Vagrant D(3) Attached D(4) Bridged and fragmentation D(5) Sticky.Fig. 4Fig. 5Photomicrographs showing the effect of methanol extract of *M. oleifera* E(1) Bridged anaphase E(2) Vagrant E(3) Bridged telophase E(4) Sticky E(5) Bridged and fragmentation.Fig. 5Fig. 6Photomicrographs showing the effect of ethylacetate fraction of *M..oleifera* F(I) Vagrant F(2) Bridged anaphase F(3) Multipolar F(4)Attached.Fig. 6Fig. 7Photomicrographs showing the effect of acetone fraction of *M. oleifera* G(1) Vagrant G(2) Bridged anaphase G(3) Multipolar G(4) Bridged G(5) Attached G(6) Sticky telophase.Fig. 7

4. Discussion {#sec0050}
=============

The present study evaluated the amount of phytochemical compounds, antioxidant activity and biosafety potentials of methanol extracts/fractions of *T.bangwensis* and *M.oleifera* using *Allium cepa* model. Phytochemical substances which are key components of medicinal (or herbal) plants elucidate pharmacological and physiological effects on biological systems \[[@bib0150]\]. The antioxidant activity exhibited by the plants may be due to the significant levels of saponins, phenolics, alkaloids and flavonoids content \[[@bib0155], [@bib0160], [@bib0165], [@bib0170]\]. During drug design and development, biosafety is of great importance. Toxicological studies provide an insight into the safety or tolerability of the drug/extracts in the biological system. Several toxicological models are employed for evaluating drug/extract biosafety such as brine shrimp, *A.cepa*, cell lines and animals. However, *A cepa* model provides information on the effect of toxic substance at molecular level (or chromosome architecture) called chromosomal aberration. Chromosomal aberrations are deformations observed on chromosomes due to mutational conformation caused by the influence of mutagens such as ultraviolet rays, toxic chemicals, drugs/herbal products, phytochemical compounds \[[@bib0175]\]. From the cytotoxicity result obtained the extracts/fractions of *T.bangwensis* and *M.oleifera* showed cytotoxicity characterized by decrease in percentage mitotic index, number of dividing cells and root tip growth length as concentration increased \[[@bib0180], [@bib0185], [@bib0190], [@bib0195], [@bib0200]\]. The mitotic index is an acceptable tool used to measure the proportionality of cells in the metaphase (M-phase) of the cell cycle and its inhibition could be interpreted as cellular death, delay in cell proliferation kinetics or cell damage \[[@bib0205],[@bib0175],[@bib0210]\]. A decrease in mitotic index compared to the control indicates inhibitory and mitodepressive effects \[[@bib0215]\] while an increase in mitotic index indicate increase in cell division/cell proliferation \[[@bib0220]\].The inhibitory effect observed in this study could be due to either chromatin dysfunction, disturbance in the cell cycle induced by the interaction of the phytochemicals with the DNA, inhibition of DNA synthesis or complete arrest of mitotic cycle at the G2 phase preventing the cell from entering mitosis \[[@bib0225], [@bib0230], [@bib0235], [@bib0240]\]. Mitodepression on the other hand occur in the interphase nucleus and indicate the ability of toxic substances to block DNA and nucleus-protein biosynthesis \[[@bib0180],[@bib0245]\]. The inhibitory action of plant extracts is the mechanism (or mode of action) utilized in the management of cancer traditionally and evidence supporting this phenomenon has been documented on some plant extracts with anticancer therapy \[[@bib0250],[@bib0255]\]. Chromosomal aberrations (CA) which are changes in the chromosome architecture (or structure) result from either a break or exchange of chromosomal materials. It could also occur due to spindle failure orchestrated by the interaction of phytochemical constituents with the spindle apparatus, for instance, alkaloids have been reported to inhibit mitosis and also bind to tubulin preventing the formation of the mitotic spindle \[[@bib0260]\]. This suggests that the alkaloids present in the plants could be responsible for the aberrations observed. Sticky, bridged, vagrant and attached chromosomes were predominant while there was no C-mitosis and binuclear chromosomes observed. However, sticky chromosome occurred significantly compared to other chromosomal aberrations and this indicates cytotoxic potential of the plant extracts/fractions \[[@bib0210]\]. Stephen mentioned that stickiness is a physical adhesion that involves mainly the proteinaceous matrix of the chromatin material and occur as a result of depolymerisation of DNA, partial dissolution of nucleoproteins, breakage and exchanges of the basic folded fibre units of chromatids and stripping of the protein covering DNA in chromosomes \[[@bib0265],[@bib0270]\]. This could be attributed to the effect of chemicals/extracts on the physicochemical properties of DNA, protein or both, on the formation of complexes with phosphate groups in DNA, on DNA condensation or on formation of inter and intra chromatid cross links \[[@bib0275], [@bib0280], [@bib0285], [@bib0290]\]. C-mitosis indicates the chemical inhibition of spindle formation mainly associated with spindle poisoning \[[@bib0295]\]. Since the plant extracts/fractions did not show C-mitotic effect, it suggests that they could activate spindle formation, although it may not be very significant. Chromosomal fragmentation is an indication of chromosome breaks, and can be a consequence of anaphase/telophase bridges \[[@bib0300],[@bib0305]\].The plant extracts/fractions may not only have interfered with the cell cycle but could have also affected chromatid organisation of the DNA replication, causing chromosome breaks as observed in this study. The total chromosomal aberrations increased significantly on exposure to the plant extracts/fractions which indicates clastogenic effect (an effect induced by disruption or breakage of chromosome which may influence chromosomal deletion, addition or rearrangement).The results obtained were in compliance with reports of other research findings of various medicinal plants \[[@bib0310]\].Binuclear chromosomes were not observed and may have been as a result of cytokine activation \[[@bib0315]\].

5. Conclusion {#sec0055}
=============

The general concept of people about herbal products is that they are safe to the human system owing to the fact that they are natural products. The present study has shown that herbal products could be toxic to cells. Scientific results obtained from this study showed that methanol extracts/fractions of *T.bangwensis* and *M.oleifera* exhibited antioxidant activity. However, they showed cytotoxic effect. The cytotoxicity was characterised by reduction in mitotic index, number of dividing cells, inhibition of root tip growth length and induction of various types of chromosomal aberrations in the root tip cells of *A.cepa*. Therefore, the present study demonstrates that at 100 mg/100 mL, cytotoxic effect is significant compared to other concentrations.
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[^1]: Values were in triplicates and were expressed statistically as Mean ± SD. **Keys:** MeCE 1 = Methanol extract of *T.bangwensis*, ETF 1 = Ethylacetate fraction of *T.bangwensis*, ACF 1 = Acetone fraction of *T.bangwensis***,** MeCE 2 = Methanol extract of *M.oleifera***,** ETF 2 = Ethylacetate fraction of *M.oleifera* ACF 2 = Acetone fraction of *M.oleifera* ND = Not detected.

[^2]: Values were in triplicates and were expressed statistically as Mean ± SD.. Values bearing the same superscript down the column are not statistically significant difference at p \< 0.05. **Keys**: MeCE 1= Methanol extract of *T.bangwensis,* ETF 1= Ethylacetate fraction of *T.bangwensis,* ACF 1= Acetone fraction of *T.bangwensis,* MeCE 2= Methanol extract of *M.oleifera,* ETF 2= Ethylacetate fraction of *M.oleifera* and ACF 2= Acetone fraction of *M..oleifera.*

[^3]: Values were in triplicates and were expressed statistically as Mean ± SD. Values bearing the same superscript down the column are not statistically significant at p \< 0.05. **Keys**: MeCE 1= Methanol extract of *T.bangwensis,* ETF 1= Ethylacetate fraction of *T.bangwensis,* ACF 1= Acetone fraction of *T. bangwensis,* MeCE 2= Methanol extract of *M. oleifera,* ETF 2 = E thylacetate fraction of *M. oleifera* and ACF 2= Acetone fraction of *M. oleifera.*

[^4]: Values were in triplicates and were expressed statistically as Mean ± SD. **Keys:** MeCE 1 = Methanol extract of *T. bangwensis*.

[^5]: ETF 1 = Ethylacetate fraction of *T. bangwensis*, ACF 1 = Acetone fraction of *T. bangwensis*, MeCE 2 = Methanol extract of *M. oleifera,* ETF 2 = Ethylacetate fraction of *M. oleifera*, ACF 2 = Acetone fraction of *M. oleifera.*

[^6]: Keys: P = Prophase, M = Metaphase, A = Anaphase, T = Telophase, MI = Mitotic index, CA = Chromosomal aberrations.

[^7]: Keys: P = Prophase, M = Metaphase, A = Anaphase, T = Telophase, MI = Mitotic index, CA = Chromosomal aberrations.
